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Abstract 

Internal carotid artery (ICA) aneurysms involving the sphenoid sinus are uncommon, and 
their optimal treatment remains debated. We report the case of a patient presenting with 
recurrent epistaxis due to a bleeding cavernous ICA aneurysm. We suggest a combined 
endovascular and endoscopic approach when ICA occlusion may not be performed. 



Introduction 

Non-traumatic cavernous carotid aneurysms (CCA) are rare. They usually manifest 
with mass effect signs, as subarachnoid and extradural bleeding are uncommon. The 
lateral wall of the adjacent sphenoid sinus may be occasionally eroded by the aneurysm 
growth, and severe epistaxis may occur [1, 2]. The hemodynamic features of such 
aneurysms are peculiar, their treatment is challenging and a definitive flow exclusion is 
often difficult to achieve. 

We report the case of a patient with ruptured CCA presenting with recurrent 
epistaxis. Several endovascular procedures did not succeed for definitive treatment. We 
review and discuss the optimal management of these exceptional aneurysms. 
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Case Report 

On December 2011, an 81-year-old male was admitted to the ENT Department of his referral 
hospital for recurrent epistaxis from the right nostril, which had started 5 days earlier. His past 
medical history included mild diabetes and hypertension, with no history of local trauma or surgery. 

Rhinoscopy and CT angiography demonstrated a right internal carotid artery (ICA) aneurysm 
extending into the sphenoid sinus (fig, la). A nasal packing was applied, and the patient was referred 
to our hospital for treatment. 

On admission, the neurological examination was normal. Cerebral angiography including 3D 
rotational digital subtraction angiography (3D -DSA) was performed, and the size and geometry of the 
aneurysm were accurately evaluated (fig. lb). A right ICA occlusion test showed little cross-flow from 
the left, contraindicating the occlusion of the aneurysm parent vessel. 

Open surgery was not considered because of the patient's age and location of the aneurysm. The 
placement of an autoexpandable intracranial stent was discarded due to the need of an antiplatelet 
therapy, considered risky at this stage. Once a sizable neck was identified, an endovascular 
embolization with coils alone was performed, with the aim to prevent further rebleeding. A complete 
exclusion of the aneurysm with patency of the carotid artery was obtained (fig. lc). The postoperative 
period was uneventful, and the patient was discharged after 1 week without any symptoms. 

Three days after the discharge, a new abundant epistaxis occurred. However, a selective 
angiography performed at the referral hospital did not show clear recanalization of the aneurysm. 

A massive subsequent rebleeding caused obstruction of the airways, intubation and blood 
transfusion. The patient was referred again to our hospital, and a new DSA showed a partial 
recanalization of the neck with an overall aneurysm growth (fig. 2a). A second endovascular coiling 
was attempted, resulting in an almost complete aneurysm exclusion (fig. 2b). The follow-up DSA 
performed 1 week later showed a new recanalization and further enlargement of the aneurysm (fig. 
2c). After administering a 150-mg clopidogrel load and systemic heparinization, we attempted to 
direct a covered coronary stent into the carotid siphon, which was unsuccessful due to the proximal 
tortuosity of the vessel and the relative stiffness of the device. Therefore, a flow-diverter stent 
(Pipeline, ev3, Irvine, Calif., USA) was placed across the aneurysm neck (fig. 2d). The procedure was 
uneventful and the patient started a daily therapy with 75 mg of clopidogrel. After 72 h, a massive 
epistaxis recurred and the patient expired. 



Discussion 

The sphenoid sinus provides a 'free space' where CCA may enlarge in case of 
progressive bone erosion. When aneurysms bleed in this large low-pressure space, the 
complications of a standing blood clot formation may lead to recurrent and even fatal 
hemorrhages [3]. These patients need to be handled by a multidisciplinary team: a rare 
occurrence considering epistaxis from other sources that can be effectively managed by 
ENT doctors alone. Conservative management may be applied in the incidental cases; 
on the other hand, a treatment is advisable in ruptured aneurysms [1, 4]. The present 
case and other reports in the literature suggest that therapeutic success can be hard to 
reach in such patients [5]. 

External neck compression, nasal packs and balloon occlusion may be used as 
temporary measures. The goal of definitive treatments is to exclude the aneurysm from 
the blood flow. Occlusion of the parent artery is effective and easy to achieve with both 
open and endovascular access, but in our and other cases it caused a high ischemic risk 
for the homolateral hemisphere. In our case, an extra-intracranial bypass was not 
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indicated especially due to the patient's age and the time needed for verifying its 
patency. 

The endovascular and less invasive procedures should be considered as first choice 
especially in the elderly, whereas surgical clipping is not favorable for the usual shape 
and size of these aneurysms and their location within the cavernous sinus [6]. 

In our experience, coiling appeared not adequate to ensure a definitive aneurysm 
exclusion. Similar results concerning ruptured CCA were reported by other authors [1]. 
We observed a continuous growth of the aneurysm despite several embolizations. We 
speculate that the high-flow blood displaced the coils, leading to aneurysm enlargement 
within the sphenoid sinus. One remote possibility to control recurrent bleeding 
episodes could be emergency endoscopic sinus surgery, performed immediately after 
the first endovascular procedure. 

The dome of the aneurysm could be protected by both coiling and free muscular 
tissue graft, then blocked with cartilage and stored endoscopically into the sphenoid 
sinus. Experiences in skull base surgery and in cases of wrapped intracranial 
aneurysms show remarkable hemostatic effect of the muscle. This wrapping technique 
could reduce the pressure gradient across the aneurysm wall and stabilize the coils' 
position until the internal thrombus formation. Covered stents represent an effective 
tool, but the relevant limitations regarding navigation into the tortuous and stiff 
arteries of elderly patients should be carefully considered. Flow-diverter stents are 
another available option to assess. In our patient, the flow disruptive action was maybe 
not complete, probably due to the high pressure across the neck. This situation may 
mimic the presence of perforating vessels that usually remain patent when covered by 
the stent struts [7]. The use of stents is moreover limited in the early stages after 
bleeding because of the need of antiplatelet therapy. 



Conclusions 



The management of ruptured CCA is challenging. Parent artery occlusion cannot be 
safely performed in all cases, and surgical bypass may be considered in selected 
patients. Clipping is generally not recommended. Covered stents are difficult to be 
deployed; coiling and flow-diverter stents are unlikely to achieve complete aneurysm 
exclusion. We speculate that treatment of CCA with sphenoid sinus involvement should 
be based on ICA occlusion. When this is not feasible, in addition to endovascular coiling, 
sphenoid sinus storage with wrapping of the aneurysm should be attempted. 
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Fig. 1 . a Contrast CT scan of the brain showing the right internal carotid aneurysm entering the 
sphenoid sinus, b Angiographic reconstruction of the 8 x 7-mm saccular aneurysm, c Complete 
aneurysm occlusion after coiling. 





Fig. 2 . Control angiography, a The aneurysm appears enlarged (11 mm in diameter) and the neck 
partly patent, b Nearly complete aneurysm occlusion after coiling, c Further aneurysm growth and 
recanalization despite two coiling procedures, d Flow-diverter stent positioning in the right ICA. 
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